Claims 



What is claimed: 

1. An apparati\s for flexibly transmitting data from at 

least a first interface card to at least a second interface card, 
wherein the apparatus Vs capable of supporting multiple types of 
interface cards, the apparatus comprising: 

a plurality of interface cards for transmitting and 
receiving data streams; 

a cross-connect unit\for receiving data streams from at 
least one of said plurality of interface cards, combining the 
received data streams so al to generate at least one cross- 
connected data stream, and transmitting the at least one cross- 
connected data stream to at ^east one of said plurality of 

interface cards; 

a control unit for controlling the operation of the 

apparatus; and \ 

a backplane forming parallel data buses, including a clock 
recovered parallel data bus, fot providing connectivity between 
each of said plurality of interface cards, said cross-connect 
unit, and said control unit, wheAein the data streams are 
transmitted between said pluralitjr of interface cards and said 
cross-connect unit over the clock Recovered parallel data bus 
without synchronization information 
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2. The apparatus bf claim 1, wherein the clock recovered 
parallel data bus has a mrst bus rate. 

3. The apparatus ofVlaim 1, wherein the parallel data 
buses support at least one bus rate. 

4. The apparatus of claim 1, wherein the parallel data 
buses further includes a clockeM parallel data bus. 

5. The apparatus of claim V, further comprising: 
a redundant cross-connect unit; and 

a redundant control unit. \ 

6. The apparatus of claim 1, therein each of said 
plurality of interface cards is capable of transmitting and 
receiving data streams having a plurality of different 
transmission protocols. \ 

7. The apparatus of claim 1, further comprising a housing 
that includes a plurality of card slots tb hold said plurality of 
interface cards, said cross-connect unit, tend said control unit. 

8. The apparatus of claim 1, wherein \said backplane 
connects each of said plurality of card slot^ to all other of 
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5 said plurality of cardWlots so that a first card can communicate 
with a second card regardless of the location of the cards. 

9. The apparatus of claim 1, wherein all of said plurality 
of interface cards are a fVrst type that can receive data streams 
10 up to a first rate, and traVsmit data streams to said cross 
connect unit at the first raVte, 



10. The apparatus of cl^im 1, wherein: 

a first set of said plurality of interface cards are a first 
type that can receive data stre^ams up to a first rate and 
transmit data streams to said ci[oss connect unit at the first 
rate, and 

a second set of said plurality of interface cards are a 
y second type that can receive data l^treams up to a second rate and 
rU20 transmit data streams to said cross\ connect unit at the second 

t ; 

n rate. 



25 



11. The apparatus of claim 2, wherein the first bus rate is 
approximately 311 MHz. 

12. The apparatus of claim 1, wherWn the clock recovered 
parallel data bus is a 32-bit clock reco-^ered parallel data bus. 



Patent Application 



-19- 



1314.3002R1 (CER1006-01) 



13. The apparatus\of claim 9, wherein said first type of 
interface cards are higl\-speed interface cards and the first rate 
is an STS-192 rate. 

14. The apparatus of\ claim 13, wherein STS-192 data streams 
are transmitted over four sV-bit clock recovered data buses in 
parallel to each other, fori\ing a 32-bit clock recovered parallel 
data bus. 

15. The apparatus of cl^m 10, wherein said first type of 
interface cards are high speedUnterf ace cards, the first rate is 
an STS-192 rate, said second tybe of interface cards are low 
speed interface cards, and the ^econd rate is an STS-48 rate. 

16. The apparatus of claim 15, wherein STS-192 data streams 
are transmitted over four 8-bit clbck recovered data buses in 
parallel to each other, forming a sV-bit clock recovered parallel 
data bus, and STS-48 data streams transmitted over a single 
clock recovered 8-bit data bus. 

17. The apparatus of claim 1, wheVein a first set of said 
plurality of interface cards support a 4rst set of interface 
subsystems and a second set of said plurility of interface cards 
support a second set of interface subsystems. 
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18. The apparatus of claim 17, wherein the first set of 
interface subsystems fdorms a telecommunications plane and the 
second set of interf ace\subsystems forms a data plane 

19. The apparatus o\ claim 1, wherein each of said 
plurality of interface card, format the received data streams, 
which may have a plurality ^ different transmission protocols, 
into payloads having a singldy format . 

20. The apparatus of claim 1, wherein said interface cards 
include an oscillator that is pVase locked to one of the data 
streams from the cross-connect \nit, said oscillator used for 
clock recovery. 



21. The apparatus of claim 2^, wherein said oscillator is 
an approximately 155 MHz oscillator\ 

22. The apparatus of claim 1, w^rein said control unit 
includes a reference clock. 

23. The apparatus of claim 22, whArein said cross-connect 
unit includes an oscillator that is phas\ locked to said 
reference clock, said oscillator used forydock recovery, 
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24. The apparatii^ of claim 23, wherein said oscillator is 
an approximately 155 MHz oscillator and said reference clock is 
an approximately 19 MHzyeference clock. 

25. The apparatus ofXclaim 4, further comprising additional 
interface cards, wherein additional data streams are transmitted 
between said additional interface cards and said cross-connect 
unit over the clocked parallel\data bus, the additional data 
streams including data and svncbronization information 

26. The apparatus of claimV^, wherein the clocked parallel 
data bus has a second bus rate. 

27. The apparatus of claim 25,\ wherein all of said 
additional interface cards are a thi^ type that can receive data 
streams up to a third rate, and transit data streams to said 
cross connect unit at the third rate, 

28. The apparatus of claim 25, whetein: 

a first set of said additional interVace cards are a third 
type that can receive data streams up to a\ third rate and 
transmit data streams to said cross connect^ unit at the third 
rate, and 

a second set of said additional interface cards are a fourth 
type that can receive data streams up to a foWth rate and 
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transmit data streams sa 



id cross connect unit at the fourth 



rate . 



29. The apparatus of\claim 26, wherein the second bus rate 
is approximately 155 MHz. 

30. The apparatus of clkim 25, wherein the clocked parallel 
data bus is a 16-bit clocked parallel data bus. 

31. The apparatus of clkim 27, wherein said third type 
of interface cards are high-spee\l interface cards and the third 
rate is an STS-48 rate. 

32. The apparatus of claim \31, wherein STS-48 data 
streams are transmitted over four 4-bit clocked data buses in 
parallel to each other and forming a Ve-bit clocked parallel data 
bus . 

33. The apparatus of claim 28, kerein said third type 
of interface cards are high speed interface cards, the third rate 
is an STS-48 rate, said fourth type of interface cards are low 
speed interface cards, and the fourth rate\is an STS-12 rate. 

34. The apparatus of claim 33, wherein\ STS-48 data streams 
are transmitted over four 4-bit clocked data Vuses in parallel to 
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each other and for^in, a\ 16-blt clocked parallel bus, and STS-12 
data streams are trans.it\ed over a single 4-bit clocKed data 
bus . 



10 



9 



inl5 



fU20 
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35, An apparatus for r\uting data from at least a first 
interface card to at least a Lcond interface card, wherein the 
apparatus is capable of supporU multiple types of interface 
cards, the apparatus comprising:\ 

a plurality of interface ca^s including 

a plurality of clocic re^verable interface cards for 
transmitting and receiving data stl^eams having no synchronization 

information, and 

a plurality of clocked intWface cards for transmitting 

and receiving data streams including ^ta and synchronization 

information; 

a cross-connect unit for receivin\ data streams from at 
least one of said plurality of interfacl cards, combining the 
received data streams so as to generate Vt least one cross- 
connected data stream, and transmitting tVe at least one cross- 

=1- ie.pc,t one of ^id plurality of 
connected data stream to at least one ox ^ f 

interface cards; 

a control unit for controlling the operation of the 

apparatus; and 

a backplane forming parallel data buses! including cloc. 
recovered parallel data buses and clocked paJallel buses, said 
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parallel data buses proviWmg 
plurality of interface ca\ds, said cross 
control unit. 



connectivity between each of said 
-connect unit, and said 



10 



;n2o 
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36. The apparatus of cVaim 35, wherein data streams to and 
from said plurality of clockL interface cards is transmitted 
over the clocked parallel datl buses, and data streams to and 
from said plurality of clock recoverable interface cards is 
transmitted over the clock recLred parallel data buses. 

37. A method for flexibly transmitting 
teleconununications signals from I least a first interface card 
to at least a second interface ca\d using a cross-connect 
apparatus, the method comprising; 

receiving at least a first te^^ecommunications signal at a 

first interface card; 

transmlttms a first payload, vklch Includes the at least a 
£i.st telecommunications signal, t.o\ the first interface card to 

a cross-connect unit; 

receiving the first payload at tAe cross-connect unit; 
removing the first telecommunicatUs signal from the first 
payload and inserting the first telecoJ^unications signal in a 

second payload; and 

transmitting the second payload, iich includes at least the 
first telecon^unications signal, from til cross-connect unit to a 
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second interface card, where.n the first payload and the second 
payload do not include slnchronization information and are 
transmitted over a clocAecovered parallel data bus formed in a 
backplane of the cross-con\.ect apparatus. 

38. The method of claim 37, wherein the at least a first 
teleco«unications signal relived by the first interface card 
includes a plurality of signa\s having different transmission 

protocols . 



ca 



35. The method of claiA 38, wherein the first interface 
rd transmits the plurality of\signals having different 

-connect unit at a standard 



transmission protocols to the cr^ss 
transmission protocol. 



The method of claim 3^^, further comprising pre- 

ications signal at the 
tting a first payload. 



20 40. 

^1- ip;:^st a first teledommun 
aligning the at leasi: a j-j-j-^ 



:irst interface card prior to said transmitting 



41, 



The method descr 



ibed in \laim 40, wherein said pre- 



1 • „K^r^ 3H-iustina\a programmable offset, 
25 aligning is accomplished by ad:usting\u y y 



42. The method of claim 37, further comprising: 

licationsX signals received from a 



aggregating the telecommuni 
data plane to form an aggregated teleco. 



aunication signal, the 
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5 data plane being form^ by connecting several interface cards 
together; and 

transmitting a thiVd payload, including the aggregated 
telecommunication signa\, to the cross-connect unit. 

10 43. The method of\claim 42, further comprising removing 

<\ the aggregated telecommuniLion signal from the third payload 
.1" and inserting the aggregated telecommunications signal in a 



fourth payload. 

lis 44. The apparatus of Waim 37, further comprising: 

W receiving at least a seccid telecommunications signal at a 

third interface card; 
C transmitting a third payloaV which includes the at least a 

"B second telecomunicatlons signal,\from the third interface card 
Ifeo to the cross-connect unit; 

3 receiving the third payload atUhe cross-connect unit; 

removing the second telecoimnuniVations signal from the third 
payload and inserting the second teleymmunications signal in a 

fourth payload; and 

transmitting the fourth payload f Aom the cross-connect unit 
to a fourth interface card, wherein the\third payload and the 
fourth payload include data and synchronization information and 
are transmitted over a parallel clocked Ita bus formed in the 
backplane. 



25 
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